Extra-adrenergic mechanisms responsible for the effects of glucose-insulin-potassium solution on vulnerability to ventricular fibrillation.
In 53 chloralose-anesthetized dogs, the actions of glucose (10 mg/kg per min), insulin (0.025 U/kg per min) and potassium (0.025 mEq/kg per min) on the ventricular fibrillation and repetitive extrasystole thresholds were examined. Measurements were initially made in the control state and then repeated at 30, 60 and 120 minutes of infusion of glucose-insulin-potassium solution at a constant rate of 1.23 ml/min. The dogs received on the average 36 g of glucose, 44 U of insulin and 44 mEq of potassium over a 2 hour period. In the nonischemic myocardium, the infusion raised the threshold for ventricular fibrillation and repetitive extrasystole to a peak of 94 and 61 percent, respectively, without significantly changing serum potassium or circulating catecholamine concentration. In the ischemic myocardium, the incidence of spontaneous ventricular fibrillation during 10 minutes of coronary occlusion was reduced from 83 percent in the control state to 17 percent with glucose-insulin-potassium infusion. However, the infusion did not alter the incidence of ventricular fibrillation associated with reperfusion. Because cardio-cardiac sympathetic reflexes are elicited in response to coronary occlusion, the effect of glucose-insulin-potassium infusion on ventricular vulnerability during left stellate ganglion stimulation and norepinephrine infusion was investigated. The infusion completely prevented the reduction in the vulnerable period threshold during stellate stimulation and norepinephrine infusion. Furthermore, the peak protection afforded by the infusion was greater than that achieved with beta adrenergic blockade and was still present in catecholamine-depleted hearts. It is concluded that infusion of glucose-insulin-potassium solution protects against ventricular fibrillation in the normal and ischemic canine heart but not during reperfusion. This protection may be due in part to antagonism of adrenergic activity; however, the primary influence of the solution is mediated by extra-adrenergic mechanism.